Most of the polymers we encounter in our daily lives are the six polymers listed in Table 1 . To make recycling of these polymers easier, the plastics industry has adopted the codes shown. Since compliance in labelling is voluntary, not all plastics are labelled for identification. Identification, simply by appearance, is difficult, however, there are a few types that are readily identifiable. Clear, colourless containers that are used for soft drinks are most often polyethylene terephthalate (PET). Opaque, translucent (and often white in colour) plastics used for containers such as milk cartons are usually high density polyethylene (HDPE). Bottles used for shampoos or cleaning materials are usually made from polyvinyl chloride (V or PVC). Plastic bags and some plastic wrap is often ade from low-density polyethylene (LPDE). m m
In this experiment, we will examine some common plastics and perform several tests to identify em.
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Samples of different plastics
Have the students bring in samples from home. Using the recycling identification labels, ask students to source plastics from 1 to 6. No. 3 may be difficult to source (you can use VC electrical conduit for this).
Have the students bring in samples from home. Using the recycling identification labels, ask students to source plastics from 1 to 6. No. 3 may be difficult to source (you can use VC electrical conduit for this). Use the flow chart attached and experimental procedures to determine the chemical structure of each of the plastics.
STUDENT WORKSHEET

Identifying Polymers
EXPERIMENTAL PROCEDURES The Water Test
Place approx. 100mL of water in the 250mL beaker Start with one of the six plastic samples. Poke the sample with the stirring rod to remove any air bubbles adhering to the surface and try to make it sink. Note whether the plastic sinks or floats. Remove the sample, dry it and save it for further use. (Note that the sample cannot be a foamed article in this test since it will float even if the polymer has a density greater than 1.0)
Repeat the water test with the remaining samples. Save the samples that sank in the water for the copper wire test.
You can double-check the floating samples by adding a few drops of detergent to the water. This will reduce any surface tension and ensure that your plastic can float.
The Isopropyl Alcohol Test
Place 25mL of rubbing (isopropyl) alcohol and 25mL water into another 250mL beaker. Start with one of the samples that floated in the water. Poke the sample with the stirring rod to remove any air bubbles adhering to the surface and try to make it sink. Note whether the plastic sinks or floats. Remove the sample, dry it and save it for further use.
Repeat the isopropyl alcohol test with the remaining samples.
The Oil Test
Place 50mL of vegetable oil in a 250mL beaker. Use one of the plastics that floated in the isopropyl alcohol test, poke the sample with the stirring rod to remove any air bubbles adhering to the surface and try to make it sink. Note whether the plastic sinks or floats. Remove the sample, dry it and save it for further use.
Repeat the oil test with each of the remaining samples that floated in the isopropyl alcohol.
Copper Wire Test
This test uses the plastic samples that sank in the water. (They were denser than water).
Wrap the wire around a wooden peg or use a test tube holder to hold the wire (this is to keep your fingers away from the hot flame). Have your sample to be tested ready next to the Bunsen burner. Hold the free end of the copper wire in the burner flame until it is red hot and the flame no longer has a green colour.
Remove the wire from the flame and touch the hot wire to the plastic sample you are testing. A small amount of the plastic should melt onto the wire. If the wire sticks to the plastic sample, use a pair of tongs to remove it.
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Place the end of the wire, with the small amount of plastic on it, into the flame. You should see a slight flash of a luminous flame (a yellow-orange colour). If the flame turns green in colour, then the sample contains chlorine.
Repeat this test for each of the remaining plastic samples that sank in the water.
The Acetone Test
Use a fume cupboard to place about 30mL of acetone into a beaker. For this test, use samples of plastics that did not give a green coloured flame. Using tongs, place the sample in the acetone for 20 seconds. Remove the sample and press firmly between your fingers. A positive reaction has occurred if the polymer sample is soft and sticky. Scrape the sample with your fingernail to see if the outer layer has softened.
If the sample has a positive reaction, discard it in the trash as the conclusion of this test.
Repeat this test for each of the remaining plastic samples that did not give a green coloured flame.
The Heat Test
Place approximately 100mL of water in a 250mL beaker and heat to boiling.
For this test, use the samples of plastics that did not have a positive acetone test.
Using tongs, place the sample in the boiling water for 30 seconds. Remove the sample and press it between your fingers to see if it has softened. A positive reaction has occurred if the polymer sample is softened.
If the sample has a positive reaction, discard it in the trash at the conclusion of this test.
Repeat this test for each of the remaining plastic samples that did not have a positive acetone test. 
